Objectives: To examine the influence of eating location on the quality of the diets of Irish children and to compare intakes at home with intakes at other people's homes and intakes outside the home, and to compare intakes at various locations outside the home. Design: Food intake was measured using a 7-day weighed diary in 594 children from the Republic of Ireland (aged 5-12 years). Details of where the food was prepared or obtained were also recorded. Results: Eighty-nine per cent of all eating occasions occurred at home; , 6% occurred at both other people's homes and outside the home (takeaway, restaurant, shop, other). The percentage of food energy from fat was above the recommended 35% at other people's homes and outside the home, specifically at takeaways and restaurants. Fibre and micronutrient intakes (per 10 MJ) were significantly higher at home than at the other locations (P , 0.05). Within the 'out' locations, fibre and micronutrient intakes were generally higher at restaurants and lower at shops. High consumers of foods outside the home had a statistically significant, but relatively small decline in nutrient intakes compared with non-or low consumers. Chips and processed potatoes, meat products, savouries, sugars and confectionery, and savoury snacks made the greatest contribution to foods consumed outside the home. Conclusions: The main focus of nutrition policies to improve the diets of Irish children should be the home environment rather than the food service sector. However, guidelines could call for better food choices outside the home to improve nutrient intakes.
The food service industry has become increasingly important in today's society. Euromonitor (2004) 1 found that between 1999 and 2003, the global number of food service outlets grew at a rate of 4% per annum to an estimated 11.2 million units. This increase has also occurred in Ireland, with the number of outlets increasing from 12 541 to 13 644 in the same time period, an increase of 8.8%. The Annual Services Inquiry published by the Central Statistics Office has also demonstrated this increase. Between 2001 and 2002, the number of food service units increased from 10 500 to 11 775 2 . Correspondingly, the amount of money spent on the food service sector is also increasing. An 8% increase on expenditure in the food service sector worldwide was reported from 1999 to 2002 1 . In Ireland, the household budget survey estimated the average weekly household expenditure on foods consumed away from home to be e14.01 in 1994/95 3 , and this increased to e22.35 in 1999/ 2000, which accounted for 19% of food expenditure 4 . The role of the food service sector on the diet has been examined to a small extent and in general has been found to be associated with higher fat intakes and poorer dietary habits in adults 5 -10 . Foods eaten outside the home contributed to 24% of energy intakes in Irish adults 11 and were also found to make a substantial contribution to fat intakes in the Irish population 12 . There has been even less research into the role of the food service sector with regard to the diets of children. The literature is mainly from the USA, along with Canada and Australia. These studies suggest that consumption of foods from outside the home has an adverse effect on diet quality and may lead to increases in body mass index (BMI) 13 -16 . To date, there have been no published data examining the role of the food service sector with regard to children in Ireland but, given the expansion of the food service sector, a study in this area is clearly warranted for sensitive public health nutrition programmes aimed at children.
The National Children's Food Survey (NCFS) is a national food consumption survey which was carried out on Irish children, which also included information on the location of every food and drink item consumed over a 7-day period 17 . This allows, for the first time, an examination of the influence of location on the diets of Irish children. The aim of the present study is to assess the number of eating occasions and compare nutrient intakes across the locations: home, other people's homes and outside the home, and across various locations outside the home. In addition, this study aims to determine the types of food consumed at various locations outside the home and to examine the diet quality across quantiles of eating outside the home. The implications of the findings in relation to the development of food-based dietary guidelines (FBDGs) will also be discussed.
Methods

Survey sample and data collection
The NCFS was a cross-sectional study of food and nutrient intakes of a representative sample of 594 Irish children aged 5-12 years. A 7-day weighed food record was used to measure food and beverage intakes. Respondents (children and/or their parents/guardians) recorded the day, time, location and meal type for each eating occasion, along with a detailed description of the food, the weight of the food and cooking method. Details of leftovers and recipes used were also requested. The foods were coded using McCance and Widdowson's The Composition of Foods 18,19 and published supplements 20 -28 . Nutrient intakes were calculated using WISP q (Weighed Intake Software Program; Tinuviel Software). New food codes were generated for new foods on the market, generic Irish foods, supplements and for recipes. McCance and Widdowson's The Composition of Foods contains some food codes which relate to foods consumed outside the home, mainly takeaway foods such as burgers. These codes were augmented with new food codes pertaining to foods consumed from major retailers in the fast food industry where possible. However, some foods such as sandwiches and scones were considered to have the same nutritional composition regardless of whether they were consumed at home or outside the home. A series of questionnaires was used to collect additional information on health and lifestyle and the physical activity of the respondent and his/her parents. Questions on the frequency of consumption at food service sector establishments were also included in the questionnaires. Anthropometric measurements (weight, height, waist circumference, hip circumference and leg length) were taken for both the respondent and his/her parents. Further information on the methodology used for the NCFS, basic population characteristics and main findings can be found at www.iuna.net 17 .
Locations
In the present study, eating location refers to where the food was prepared or obtained rather than where the food was consumed. For example, foods purchased in a takeaway and eaten at home were coded as takeaway, whereas lunch prepared at home and brought to/consumed in school was coded as home. In the case where food was obtained from more than one location, location was coded as the one that provided the most food. Fourteen different location categories were used when coding the food diaries: (1) at home; (2) at a friend's home; (3) at a relative's home; (4) at a restaurant/hotel; (5) at a coffee shop/sandwich bar/delicatessen; (6) at a takeaway (non-ethnic); (7) bought in a shop; (8) at the child minder's; (9) at a public house or bar; (10) at an ethnic takeaway; (11) at the cinema; (12) at a social function; (13) at school; and (14) at a fast food chain. For the present study, these locations were aggregated to: (1) at home (respondent's own home); (2) at other people's homes (friend's home, at a relative's home and at the child minder's); and (3) outside the home (all other locations outside the home). For the foods consumed outside the home, this category was further divided into: (1) takeaway (at a takeaway (non-ethnic)/at an ethnic takeaway/at a fast food chain); (2) restaurant (at a restaurant/hotel/public house or bar); (3) from a shop; and (4) other locations outside the home (at a coffee shop/sandwich bar/delicatessen/at the cinema/at a social function/at school). Food is generally not provided in primary schools in Ireland, so school makes a very small contribution to food and nutrient intakes. For this reason, school has been included in the category 'other locations'. Shop-bought generally refers to when the respondent purchased and consumed food from a local shop. It does not include weekly shopping purchased for home use.
Data analysis
Data analysis was carried out using SPSS w version 10.0 (SPSS Inc.). Many different methods for calculating mean values were considered, for example means for the total population or for consumers only at a given location, or mean daily intakes over 7 days, or the number of days for which a food was consumed. For the present study, data analysis was carried out for those who were consumers of food at a given location, except where stated. Mean values were calculated as means per day over a total of 7 days, except for the number of eating occasions which was calculated as the mean number of eating occasions per week. Means and standard deviations were calculated across different locations for eating occasions over the week and the percentage contribution of each location to mean daily energy and nutrient intakes (as percentage energy from macronutrients, fibre and micronutrient intakes per 10 MJ). The association between sociodemographic and other health parameters (e.g. sex, age, social class, education level, location of residence, BMI and physical activity level) with regard to the number of eating occasions and the contribution of location to energy intakes was also examined.
Food intakes at each location outside the home were assessed in several ways. First, the percentage of consumers of each food group was determined. Then, the mean daily food group intakes (g) were calculated, along with the mean intake of each food group (g) per eating occasion. Finally, the percentage contribution of the food group to energy at each location was examined. Total mean daily nutrient intakes (at all locations) were analysed according to frequency of eating outside the home. Nutrient intakes of non-consumers of foods outside the home were compared with nutrient intakes of high, medium and low consumers of foods consumed outside the home. Different tertile groups were categorised, first based on frequency of eating outside the home and secondly based on the percentage contribution of foods consumed outside the home to energy intakes.
The percentage of respondents who consumed food at locations outside the home (from the food consumption database) were compared with the percentage of children who responded to the question of how often they ate at each location in the health and lifestyle questionnaire. These latter responses were aggregated to (1) less than once a fortnight or less frequently and (2) more than once a fortnight or more frequently.
Statistical analysis
One-way analysis of variance was used to examine whether significant differences existed between locations, and across the variables: social class, education level, physical activity level and BMI. Where significant differences existed, homogeneity of variance was examined using Levene's test. For values that satisfied Levene's test, the Scheffe post hoc test was used to determine which means differed. The Tahmane post hoc test was used for values that did not satisfy the Levene's test. Independent t-tests were used to determine significant differences between sex, age and location of residence across each of the locations. Independent t-tests were also used to determine whether or not differences in food intake at home compared with food intake outside the home were statistically significant. Pearson's x 2 was used to determine whether or not there was a relationship between sociodemographic and health-related variables and being a non-, low, medium or high consumer of foods from outside the home. Initial examination did not reveal differences between the sexes; therefore, results have been presented for boys and girls together. Values of P , 0.05 were taken as significantly different. Table 1 shows the percentage of consumers, mean number of eating occasions per week and the percentage contribution to energy from foods consumed at home, other people's homes and outside the home. The results are also given for locations outside the home: at takeaways, at restaurants, at shops and at other locations. All respondents consumed foods at home, with 58 and 77% of the population having at least one eating occasion at other people's homes and outside the home, respectively, over the course of the survey week. For the average of 35 eating occasions per week, only 2.5 of these were consumed outside the home. In terms of the percentage of all eating occasions over the week, almost 90% occurred at home, with , 6% taking place at other people's homes and outside the home. The percentage contribution of foods to energy at each location showed similar patterns, with only 9% coming from foods outside the home. When this was further examined for consumers at each location, only 11% of energy was consumed outside the home. Regarding specific locations outside the home, the highest percentage of consumers was at takeaways (48%), followed by shops (31%) and restaurants (26%). Outside the home, takeaways made the greatest contribution to energy at 4%, with the other locations each contributing to , 2%. When this was examined for consumers only at each location, 7-8% of energy was consumed at takeaways/restaurants, with 5 -6% consumed at shops and other locations. No particular patterns were observed across different sociodemographic groups for eating at various locations, except for differences across age groups. Older children had significantly more eating occasions and higher energy intakes outside the home than younger children (P , 0.05), particularly in takeaways and shops (P , 0.01) (percentage contribution to energy only) (data not shown). The mean percentage energy from macronutrients and intakes of fibre and selected micronutrients (per 10 MJ) at each location are presented in Table 2 . The intakes of a wide range of nutrients were analysed, but only intakes of fibre, calcium, iron, folate and vitamin C are shown here. The percentage energy from protein decreased significantly, while the percentage energy from fat increased significantly, from foods consumed at home, to other people's homes to outside the home. Outside the home, the percentage of energy from fat was above the recommended 35% 29 , while the percentage energy from carbohydrate was below the recommended 50% 29 at takeaways and restaurants. Foods consumed from a shop and other locations complied with the fat and carbohydrate recommendations, but the percentage of energy from sugar was significantly higher at these locations than at takeaways and restaurants. Intakes of all micronutrients examined were highest at home, followed by other people's homes, and lowest outside the home. In the case of some nutrients (e.g. calcium, iron, thiamin, riboflavin, vitamin B 12 , folate and vitamin C), intakes at home were twice as high as intakes from outside the home. Comparing intakes across locations outside the home does not reveal a very clear pattern. However, overall, the highest micronutrient intakes were consumed in a restaurant whereas the lowest micronutrient intakes occurred in a shop.
Results
Food intake was analysed, first for home and outside the home, and then for each location outside the home, and is presented as the percentage of consumers of each food group, the percentage contribution of food to energy and the grams of food per eating occasion, in Tables 3 and 4 , respectively. The percentage of consumers of all food groups was higher at home than outside the home. The percentage contribution of food groups to energy was also higher at home than outside the home for all food groups except poultry and game. Of the 16 food groups analysed, only the intake of poultry and game and meat products was found to be higher outside the home than at home. The foods consumed at takeaways and restaurants which were most important in terms of the number of consumers and/or the contribution to energy were: chips and processed potatoes; meat products; soups, sauces and miscellaneous foods; beverages; savouries; whole milk; and poultry and poultry dishes. The most important foods consumed at shops and other locations outside the home were: cakes, pastries and buns; sugars and confectionery; savoury snacks; beverages; creams, ice creams and desserts; chips and processed potatoes; meat products; savouries; and whole milk.
Total nutrient intakes (from all locations) were analysed according to quantiles of the percentage of energy consumed outside the home. The percentage of energy from macronutrients and fibre and selected micronutrient intakes per 10 MJ for non-consumers of foods outside the home were compared with consumers of foods outside the home with low (, 6.5%), medium (6.5 -12.1%) and high (. 12.1%) percentage energy from foods consumed outside the home (Table 5 ). Intakes of fat were higher, whereas intakes of protein, carbohydrate, fibre and micronutrients were lower, in high consumers of foods from outside the home than low consumers (statistically significant in 60% of cases). In general, the intake of micronutrients decreased with increasing frequency of consumption of foods outside the home. Nutrient intakes were also examined by tertiles of eating occasions outside the home, and the findings were consistent with those described for tertiles of percentage energy. The characteristics of each group were compared using Pearson's x 2 . A higher proportion of non-consumers were found to be boys (P , 0.05) and younger children (5 -8 years) (P , 0.05). Correspondingly, a higher proportion of high consumers were older children (9 -12 years) (P , 0.05). In addition, a larger proportion of nonconsumers had parents with a lower education level, while a larger proportion of medium and high consumers had parents with higher education levels (P , 0.01). A number of other sociodemographic and health-related variables was also examined, but no associations were found. Intakes of a wide range of micronutrients were analysed but are not presented here (in general the same pattern was observed as for the nutrients presented).
Responses in a questionnaire on the frequency of consumption at various locations outside the home were analysed and compared with the actual frequency of consumption at those locations from the food diaries (Table 6 ). For the majority of locations, there was a tendency to underreport eating occasions in the questionnaire compared with the food diary. At least twice as many respondents consumed foods at a hotel/restaurant, fast food restaurant, public house/bar and cinema, and 1.5 times as many consumed foods from a local chip shop during the course of the survey (from the food diaries) as were reported in the questionnaire. The number of respondents who reported consuming foods in a coffee shop/deli and ethnic takeaway and those who actually did consume foods from these locations was comparable.
Discussion
Examination of the role of the food service sector in the diet is important for the development of practical FBDGs. In order for FBDGs to be effective, they need to be based on the prevailing patterns of the country for which they are being developed, and take into account the social and cultural elements of that society 30 . One aspect of the cultural context of the development of FBDGs extends to 'where' foods are consumed 31 . The NCFS is the most detailed investigation into food and nutrient intakes that has been carried out on children in Ireland. The fact that information on where the food was consumed was also collected creates the unique opportunity for the first examination of the role of the food service sector with regard to the diets of Irish children. Foods consumed outside the home have been shown to be of importance in the diets of children in other countries 13 -16 , and these findings prompted the present study. Although 77% of Irish children consumed foods from outside the home, foods consumed at these locations accounted for just 6% of all eating occasions and only 9% of total energy intake in the sample population. There were few differences in food intakes at home compared with outside the home; SD -standard deviation. The percentage energy from food was significantly different, at *P , 0.05, **P , 0.00 and ***P , 0.001, between foods consumed at home and outside the home. Food intake per eating occasion was significantly different, at †P , 0.05, † †P , 0.01 and † † †P , 0.001, between foods consumed at home and outside the home. ns Not significant (P $ 0.05).
however, nutrient intakes from foods consumed outside the home were less favourable than from foods consumed at home. In the present study, 77% of children consumed food from outside the home on at least one occasion during the survey week. This is comparable with 71% of 8-to 12-yearold girls who consumed food away from home in a study conducted in the USA 14 . However, other studies examining fast food consumption in children and adolescents in the USA found that 30 -42% were consumers on one or two survey days 13, 32 , which is much higher than 48% of Irish children who were consumers at takeaways in general, on at least one eating occasion during the week (and 25% from fast food establishments). This could be due to the older age group of these populations. Nicklas et al. (2004) found that 5.4% of 10-year-old children from the Bogalusa study in the USA consumed foods at a sit-down or fast food restaurant on the day they were surveyed 33 . This appears to be similar to the number of consumers over the week in the present study. The present study found that children appear to consume more meals at home than found in other published surveys 15, 16, 34 , which is probably in part due to the fact that lunches are generally not provided at schools 34 . Lower consumption of foods away from home was also reported in 4-to 16-year-old Canadian children 35 , but these data were collected using a questionnaire, which from the findings of the present study would tend to indicate that consumption at locations outside the home may be underreported.
Foods consumed outside the home contributed to just 8.6% of the energy intake of children in Ireland in the whole sample and just 11% in those that consumed food outside the home (excluding those that did not eat outside the home). Energy intakes from foods consumed outside the home in the present study appear to be similar to those reported by Thompson et al. (2004) 16 are higher than those in the present study. This could be due to the fact that older children (2 -19 years) were included in those studies, different methodologies were used, i.e. mean intakes from 24-hour recall as opposed to mean daily intakes from a 7-day record, different definitions for eating occasions were used, cultural differences between populations, etc. Also, as in the present study, ZoumasMorse et al. (2001) 15 and Lin et al. (1999) 16 found higher fat (in terms of percentage of food energy) and lower micronutrient intakes from foods outside the home than at home. These findings for micronutrient intakes are not surprising given that a wider variety of food is usually consumed at home than outside the home, which would give rise to higher micronutrient intakes at home. The overall diet quality of high consumers of foods consumed from outside the home was slightly poorer than that of non-or low consumers for Irish children. This was similar to findings in other studies 13, 32, 36 . As with all studies, there are difficulties in making comparisons due to methodological differences, some of which have been briefly mentioned. The definition of foods consumed outside the home is the first problem that arises when comparing published data. The majority of studies base the definition on where the food was prepared or obtained, as in this study, but some base the definition on where the food was consumed, regardless of where it was prepared 15 . The location categories in the present study were chosen to suit the Irish population, as would be expected, but betweenstudy comparisons are quite difficult if different categories are used for each study. This is particularly true in the case of school as a location. Foods consumed at school by Irish children made a minute contribution to the Irish diet, as breakfasts or lunches are usually not provided in schools in Ireland. However, many of the peer-reviewed papers discussed herein are based in the USA where food is generally provided in schools. Another difficulty is that some studies are designed to examine the food service sector as a whole, whereas some studies just examine a particular element of it, for example fast food chains 13, 32 . Other issues which make comparisons difficult are different data collection methods (e.g. 24-hour recall and 7-day record), various sample sizes and different age categories used in studies, etc. In terms of data analysis, another problem is that many published papers do not provide enough information on the calculation of mean intakes, e.g. are the intakes based on a mean of 7 days or the days on which the food was consumed at a given location, and does the mean represent the intakes for the total population or just the subpopulation who consumed food at a given location (i.e. consumers only). There is a limited amount of published literature which examines the contribution of foods consumed outside the home and particularly in children. The work on children is confined to the USA 13 -16 , Canada 35 and Australia
34
. Some other work includes children and adults together but does not present the results for subgroups of the population to examine the effects of foods away from home on the diets of children, adolescents and adults separately 37 . One very interesting finding from this study is that the percentage of respondents who reported consuming foods from various locations outside the home from the questionnaires was much lower (twice as low in some cases) than actually occurred during the survey week. Aggregation of the questionnaire data erred on the lower side of intakes (more than once a fortnight rather than once or twice a week) so as not to be conservative. Researchers who assess food and nutrient intakes outside the home solely based on questionnaires should be aware that intakes might be underreported using this method. This information could also be used in the development of health promotion strategies in that people are not aware or do not acknowledge that they consume foods outside the home as often as they do. The investigation into food intakes at locations outside the home in the present study could also be useful in the establishment of FBDGs for children in Ireland. Foods such as chips, meat products, savouries, sugars and confectionery, and savoury snacks were of greatest importance at locations outside the home, with some being more prominent at certain locations. Guidelines to improve nutrient intakes at these locations could, for example, try to reduce the number of consumers and the amount of savoury snacks consumed at shops, or the amount of chips and meat products at takeaways and/or restaurants. These could serve as strategies to increase the number of children who achieve ,35% of their energy from fat. As a population, the children achieved the recommendations for fat and carbohydrate; however, 40% of the individuals did not achieve the target for fat 17 . Also, health promotion messages to target foods consumed outside the home would not need to focus on any particular subgroups of the population, but rather on the population as a whole because, in general, differences were not found between sociodemographic groups. Food and nutrition policy could also aim to improve food choices available at locations outside the home. For example, healthier alternatives could be included on the menu or changes in the formulation of dishes, or cooking process could be encouraged to improve the nutritional quality of foods consumed outside the home.
This study will provide a basis for the development of FBDGs for Irish children both inside and outside the home.
